Oligodendrocytes are susceptible to apoptotic cell death induced by prion protein-derived peptides.
Neurodegenerative prion diseases, characterized by a progressive dementia, are associated with the accumulation of abnormal forms of the prion (PrPc) protein, potentially due to an aberrant regulation of PrPc biogenesis and/or topology. One of these forms, termed ctmPrP, displays a transmembrane conformation and might trigger neuronal cell death in Gerstmann-Straüssler-Scheinker (GSS) syndrome and other prion-associated diseases in humans. Although the primary target cells involved in the progression of prion diseases remain unidentified, it was recently suggested that modifications of the oligodendroglial cells occur early in prion diseases. In the present study, we demonstrate that a putative transmembrane domain of the human PrPc, i.e., amino acids 118-135, induces oligodendrocyte (OLG) death in vitro in a time- and dose-dependent manner. The process leading to OLG death and induced by the PrP[118-135] peptide was characterized by DNA fragmentation, cytoskeletal disruption, and caspase activation. Protection against the PrP[118-135] peptide-induced OLG apoptosis by several antioxidant molecules, such as probucol, propylgallate, and promethazine, suggests that oxidative injuries contribute to the PrP[118-135] cytotoxicity to OLGs. These results suggest a potential pathophysiological role of the ctmPrP- and/or PrP fragment-mediated OLG cytotoxicity in spongiform encephalopathies.